Abstract. From the reprocessed data set of Engdahl and co-workers we have carefully selected matching P and S data for tomographic imaging. We assess data and model error and conclude that our S model uncertainty is twice that of the P model. We account for this in our comparison of the perturbations in P and S-wavespeed. In accord with previous studies we find that P and S perturbations are positively correlated at all depths. However, in the deep mantle systematic differences occur between regions that have undergone subduction in the last 120 million years and those that have not. In particular, below 1500 km depth 0 In V8/0 In Vp is significantly larger in mantle regions away from subduction than in mantle beneath convergent margins. This inference is substantiated by wavespeed analyses with random realizations of the slab/non-slab distribution. Through much of the mantle there is no significant correlation between bulk sound and S-wave perturbations, but they appear to be negatively correlated between 1700 and 2100 km depth, which is also where the largest differences in 0 In V8/0 In Vp occur.
Introduction
Systematic differences between P and S-wave velocity models can be used to infer mantle properties because the bulk (n) and shear (•) moduli have different sensitivities to temperature and mineral composition. In particular, similar behavior in the moduli is consistent with a thermal origin for velocity variations while an inverse relationship suggests chemical heterogeneity or the presence of volatiles [Stacey, 
1•S].
Rbbertson and Woodhouse [1996] have found that P and S-wave models are correlated to •2100 km depth but that the patterns of P and S-wave heterogeneity are different below that depth. Other studies focusing explicitly on bulksound and S-wave heterogeneity find that variations in n and [1998] paid special attention to this problem and we use this dataset to infer aspherical variations in P and S-wave models throughout the entire mantle.
Restricting the P and S-wave datasets to match one another allows us to construct P and S-wave models with similar ray coverage and, hence, similar resolution properties. The individual P and S models could be improved by exploiting all EHB P wave data or by adding constraints from surface wave propagation, but the one to one correspondence between the P and S sampling would then be lost and comparisons between the resulting models more problematic. We further limit the P and S-wave residuals to those that are less than 5 s and 10 s respectively, group the data associated with nearby events and recorded within 1 ø by 1 ø regions into summary rays, and take the median of the repeated measurements. This clustering reduces the tomographic system of equations and produces robust residuals for well-traveled paths. The clustered rays contribute more heavily to the solution with a weighting that depends on the total number of rays contributing to the bundle. Bundles containing more than 10 rays are limited to the equivalent weight of just 10 rays so that they do not dominate the solu- 
P which, unlike the P wavespeeds, depends on just one elastic modulus, n. While this model is perhaps noisier than one that would be generated in a joint inversion of the data [Kennett et al., 1998 ] it makes explicit the differences between the P and S-wave models.
Even though the P and S-wave models are constructed from a similar ray set and subjected to identical damping and smoothing constraints, we have more confidence in the P-wave model than we do in the S-wave model because the traveltime residuals used to construct the model are of higher quality. We quantify this by determining the scatter of the residuals in ray bundles containing at least 25 paths. On average, we found that the P-wave traveltime residuals for earthquakes originating from within a 50 km square region to any single station have •0.6 s of scatter. In contrast, the S-wave residuals show •2.0 s of scatter along the same path. Part of this difference is structural signal but S-waves also tend to have larger picking errors because they often arrive in the coda of P and PP and they may be more prone to effects of attenuation and anisotropy. As regards the latter, we note that ISC does not report on which sensor component an S wave pick was made. The inferred bulk-sound model is noisier still, since it is derived by differencing the P and S-wave models. Nonetheless, we find that the resulting models are qualitatively similar to one another, and when we take the ratio of velocity perturbations from one model to the next the large scale features in the tomographic images remain evident.
To quantify the confidence we have in the P-wave model relative to the S-wave model we add uniformly distributed random noise to the traveltime residuals in an amount equal to the estimated picking error associated with each data type and then calculate how much the model changes when the noisier data is inverted. In over 300 inversion runs we find Figure 3b ), which suggests, instead, a predominance of compositional heterogeneity [Stacey, 1998 ].
In addition to our uncertainty analysis, we conducted two tests to assess the significance and robustness of the result shown in Figure 3a . First, we applied the above analysis to a large number of different regionalizations. with thermal effects at the core mantle boundary. We realize that higher-quality traveltime residuals are necessary to provide a more complete and robust picture. In particular, the S-wave model is less robust than the Pwave model despite similar ray sets, damping etc. which we attribute to lower quality S-wave residuals. Higher-quality S-wave and bulk-sound wavespeed models are required to determine whether the lack of correlation in bulk and shear wavespeed models throughout much of the mantle is due to physical properties in the mantle or is just an artifact of noise in the models.
